Cloning, expression, purification and application of a novel chitinase from a thermophilic marine bacterium Paenibacillus barengoltzii.
A novel chitinase gene (PbChi70) from a marine bacterium Paenicibacillus barengoltzii was cloned and functionally expressed in Escherichia coli. The recombinant enzyme (PbChi70) was purified to homogeneity with a recovery yield of 51.9%. The molecular mass of purified enzyme was estimated to be 70.0 kDa by SDS-PAGE. PbChi70 displayed maximal activity at pH 5.5 and 55 °C, respectively. It exhibited strict substrate specificity for colloidal chitin, glycol chitin, powdery chitin, and N-acetyl chitooligosaccharides with degrees of polymerization above three. The enzyme exhibited an endo-type cleavage pattern and hydrolyzed colloidal chitin to yield mainly (GlcNAc)2. Furthermore, colloidal chitin was hydrolyzed by PbChi70 to produce 21.6 mg mL(-1) (GlcNAc)2 with the highest conversion yield of 89.5% (w/w). (GlcNAc)2 was further separated by an active charcoal column with a purity of 99% and a final yield of 61%. The unique enzymatic properties of the chitinase may make it a good candidate for (GlcNAc)2 production.